
23 Feb The Fast Fourier Transform

Announcements :

④ No office hours Feb break (Sat-Tues)

& Prob Set 2 grades to be released today

Prelim grades ASAP
.
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A proposal for multiplying polynomials fast.
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. "Interpolation" : find the coefficients of the

unique degree 2nw polynomiar ((x)

taking the values calculated in step 2,
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(discrete)

The Fourier transform of a sequence do, ...;&N-

is the sequence a= (o
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Computing FT(90
....9 m) is the same as

evaluating A(wi for j = 0, ..., N-1 .

The DFT
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Step 3 of the polynomia multiplication algorithm

reduces to Step 1 because the identity
# = [in] shows thathe

inverse Fourier transform (Step 3) is

the Fourier transform (Step 1) followed

by scaling by - and permuting coordinates

(both linear time operations)

Write A (x) = Aeren(x) + x . Add (x)

*-Neverly) = no + any + any+- +a ply

-Ardaly) = a + azy apy + ... any

To evaluate A (au) fori = 0. ....,N
:

FT of Ear Aeren (w2) for j=0..... -
E N-

size
N E ② Ever Andoker) for j=0, ...,I

* Compute Alsi) = Aeren (425) +wAodd (24) .
Assume N = 2

.

T(v) = 2T(E) + O(N)

=> TCN) = 0 4 lg N) .


